propulsion impulse, mean net force, and duration were calculated from the vertical force from 30 both force plate systems. Results from both systems were highly correlated (r.99). There were 31 small (d<.12) but significant differences between their respective braking impulse, braking mean 32 net force, propulsion impulse, and propulsion mean net force (p<.001). However, limits of 33 agreement yielded a mean value of 1.7% relative to the laboratory force plate system (95% CL:
34
.9% to 2.5%), indicating very good agreement across all of the dependent variables. The largest 35 limits of agreement belonged to jump height (2.1%), time to take-off (3.4%), and reactive 36 strength index modified (3.8%). The portable force plate system provides a valid method of 37 obtaining reactive strength measures, and several underpinning force-time variables, from 38 unloaded CMJ and practitioners can use both force plates interchangeably.
Introduction

45
Force plates are often used to measure countermovement vertical jump (CMJ) ability.
46
This provides practitioners with information about the athlete's capacity to accelerate their body 47 mass using variables like impulse, mean force, phase duration 1-4 and the reactive strength index 48 modified (the ratio between jump height and time to take-off [jump initiation to take-off]).
2,5-11
49
Practitioners are then able to understand the underlying force and time components to establish 50 whether an athlete is able to produce sufficient force in the time available during sports actions.
51
If not, shortcomings in the relevant aspect can be addressed before being subsequently 52 reassessed.
53
Although force plates can provide practitioners with a lot of potentially useful data, Force-time data were not filtered 13 and were processed in a customised spreadsheet.
92
Countermovement start was identified using the methods described in the literature (Figure 2 off was identified in three stages (see Figure 2) : first, the first force value less than 10 N and the 99 next force value greater than 10 N were identified; second, points 30 ms after and before these 100 points were determined to identify the centre 'flight phase'; third, mean and SD 'flight phase'
101
force was calculated, and mean 'flight phase' force +5 SD was used to determine take-off.
102
Braking began one sample after the lowest countermovement phase centre of mass 103 velocity and ended at the lowest displacement; this (plus one sample) marked the beginning of 104 propulsion, which ended at take-off (Figure 2 
Results
132
The reliability of the dependent variables was high (Table 1) However, they were consistent across both force plate systems (Table 1) .
138
Results obtained from the laboratory and portable force plate systems were highly 139 correlated with r values  .99 (Table 2 ). There were significant (p < .001) but small (d < .12)
140
differences between laboratory and portable force plate braking impulse, braking mean net force,
141
propulsion impulse, and propulsion mean net force (p < .001) ( Table 2) . Limits of agreement
142
showed a mean value of 1.7% relative to the laboratory force plate system (95% CL: 0.9% to 143 2.5%), indicating very good concurrent validity across all of the dependent variables (Table 2) .
144
The largest limits of agreement were found for jump height (2.1%), time to take-off (3.4%), and 145 reactive strength index modified (3.8%) ( system to obtain time to take-off, jump height, and reactive strength index modified.
161
To describe the mechanisms that underpin time to take-off and jump height we studied 
